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(54) Utility metering arrangement 



(57) A utility meter comprises utility consumption metering means, at least two registers 13, 14 and switching 
means 12. These are arranged such that metering signals are switched from one register 13 to another register 
14 at a change over point relating to a new accounting period. One register 13 will record the total 
consumption during a first accounting period whilst another register 14 records the running total consumption 
during the following accounting period. The utility metered may be gas, water or electricity and the switch 12 
may be activated by local 17 or remote 16 time and calender indicating devices. A group of registers may be 
used for each accounting period to record peak and off-peak consumption values. The accumulated 
consumption values on the registers may be displayed simultaneously. 
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 



> 




13N 



-2/2 



FROM StiPPLY 



IQ_CONSUMER 




FROMq 

SUPPLY"- 1 . \ ... 



i>2 
2_.|t6 CONSUMER 



fig. a. 



2309086 

: UTILITY METERING ARRANGEMENT 

The following invention relates to the metering of .utilities andrrelates ^particularly, 
but not exclusively, to the metering of electricity consumption. 

At present there are two types of electricity metering arrangements recognised 
by the Director General of Electricity Supply, namely: & * ^ ^ >' 

a) the domestic electricity meter in which the consumption of kWh 
units* of electricity- is ^ele6tr<S-rtieGhahically 1 -or ^ electronically 
accumulated -and displayed' fneichkniralfy^ fh&dispte^ read 
' e penodically^y^aTOet^ 

::• :s : * t ^ is Lcr-t- 3>''-o n'Jiv •v-^Sst; .;0;sa to vsr t v ;a ;5 ' 

3 b) industriarmefering a^¥n^dm x enf4 r in : ^ich <^nsumpti6n s is integrated 
' i - -during x successive 30%tinute periods- §nd - fhe ntimber :: bf units 
: ' consumed J in each period transmitted elec^rohicany^to ; a remote 
r cximputer for processing - ; v - ^ - ^ s ■ " M 5 ; r . 

Although the above industrial metering arrangements b) above generate virtually 
instantaneous r data they <ate expensive and are ''unsuitable for domestic 
installations, particularly bearing- in mirid that r sbme 2% - million domestic 
consumers-still do not have telephone lines!: , ' )r - ^ -'m?n-:. . 



2 

The domestic electricity meters currently used are read normally on different 
dates by meter^fead^ each Jiouseiin turn, and hence there is 

never a "snapshot" picture of total electricity consumption at a specified date, 
-e.g. at the end of an:accountingtperiod. -* r : 

Similar problems exist with other utility meters e.g. gas and water meters. 

Hence there is appreciable uncertainty in any profit figures generated by a utility 
company. 

Inj; particular 4he "accruals -soracept? set-out in UK Statement of Standard 
: AccoMr#ing Pcactipe SSAP 2 Aaragr^f>h 44te), requires ttiat revenue and costs 
are accrued (tt*at; i%f£^gni^dvas4h§y are.^afnejj pr ^urred, not as money is 
billed, received or paid), matched with one another so far as their relationship 
-caf) be-^^felis^e^l pr^stifi^a^.a^s^/^d? apd;dealt,with in, the profit and loss 
account ? pf ; the#eripjj of which they relate: Revenue and profits dealt with in the 
prpfitrand vlqss accQunt. are matched wit^ associated costs and expenses by 
including in the same account the costs incurred in K earning them (so far as these 
are material and identifiable). 

- Clearly the accounting needs implied by this concept cannot be q\et by the 
domestic utility meters purreptly available.,- Furthermore, -losses occur in 
transmitting units of supply from { the^utihty's , spurce of bul^ supply, to the 
consumer's meter, for example 100 units of water used by a domestic consumer 



r 
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may require over 120 units to be produced from the reservoir due to losses due 
• :, to leakages in the pipes, or 100 units of electricity 'used 5 by a domestic consumer 
- may-require over <1 10 units to be produced by a po^er station. J "* 

Any change in profitability due, < e.g.; to a? change in leakage ' rate, 'cannot be 
directly measured by present arrangements"! • bt • •- , 

An object *of the present invention -is to c^erGorjiie or Alleviate the* above 
--■problems. - - . • ./• ? •. >i -v 

Accordingly, the invention provides a utility metering arrangement comprising 
utility metering 1 means arrar^'edaa meter accumulated consumption ofthe utility, 
register means arranged to register the current accumulated consumption of the 
utility, and switching >neans coupled- between said ^¥teTlj^me*arts* ariefffegister 
means, said register" mean's ha^n^ a pfurality^ of said 

registers being arranged to record the total consumption accumulated during a 
.first .accounting, period and a ! second ^bne of said registers tfeitig^ arranged to 
record the running total consumption being accumulated during' a second 
accounting period immediately following said first accounting period, said 
switching means being-arrarige&to switch said" signal between said registers at 
the end of said first accounting 5 period in response' to a received' date signal. 
The date signal can indicate the date of the end of a quarterly accounting period 
for example, or the date of a change of supplier as envisaged -fey 'the "post 1998" 
Trading Arrangements" for Domestic Electricity customers: : l r - ¥>■ 



Preferably the arrangenrrenttJurltner comprises local timing means. .arranged to 
generate said dgte gignai,rfhe signal optionally indicating-time in addition to the 
date. For example, the signal could be generated at midnight on 31st March 
and o/vthefioal date of each- subsequent quarterly or annual accounting period, 
or at midnight on the date of change of .supplier. ?■ -s 

Alternatively^the^arrangementro comprise remote signalling means arranged 
to transmit the date signal to said switching means at the end of an accounting 
period, the signal optionally indicating time in addition to the date. 

Further, preferred features; are defined rip ;the dependent claims. > *■ v - 

; Preferr^d,embqdiments v otthej of axanrpple 

oi^y,with f ^ ; ' " * - 

;vv - Figure .1 , is- a diagram illustrating* the ^uncertainty, in domestic billing 

-arrangements; 2 O; ' ' * 

Mr-, :zz - ■" ^ 7 r<f " ; - " . • 

* r Vl Figure, 2 ;js--. a schematic block diagram -showing... an -electro-mechanical 
,electricity fi met§rinjg arrangement in (accordance with the inventipn; and -„r 

. figure 3 js a schematic block diagram -showing an electronic electricity 
metering arrangement in, accordance with: the invention-. 1 : 



Referring to Figure 1, a plot of electricity purchases by and electricity sales from 
- -ari electricity supplier is shown for a peYi6'd%f-five i5 quarters: For the'sake of 
simplicity it is assumed that the meter <of the particular customer' is read on (say) 
the 45th day of each quarter; This consumption is also pfotted in Figure 1 (albeit 
i to -a different scale). Other'oustomers' meters will be reacf^oh a different day 
(say n) of each quarter and this is illustrated by point Xn. Such a distribution is 
essential to ensure efficient employment of the company's meter readers. 

The true annual consumption of the^above customer is'thereforW proport tonal to 
the hatched area between BC and KL. However what is^acfu^lly'mWasured by 
the meter reader at each quarter is of course the consumption since the last 
quarter's reading (e.g. METE R READ* (KG 1 ' METE Rf R^EADI N <S 2) arid "the best 
approximation to the corresponding financial quarter's consumption (in this case 
March iatst to Juhe 30tR) is repr^ 

diagonals AC and DE. This tftea includes bid unbilled unifs represented ! by the 
area under curve AB between diagonal 'AC a^nd Virtic^j line B'C; After meter 
reading 5 there will be new tmbilled units' repressed by c the irelr under curve 
JK between diagonal JL and Vertical line KLr " v ■-' 

Hence the following relationship exists between'-het purchases';- sales; losses, 
quarterly bills, old unbilled units and new unbilled units: 

NET PURCHASES-LOSSES=SALES=TOTAL (i.e. 4) QUARTERLY BILLS 
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+ NEW UNBILLED UNITS - OLD UNBILLED UNITS. 

The annual, biU r to c any*cu£tomer is only equivalent to that customer' s^annua I 
consumption if NEW UNBILLED UNITS = OLD UNBILLED UNITS and similarly 
the total of annual bills to the suppliers customers is only? equivalents the total 
sales of electricityrJf the totaLof unbilled: units does not vary from year 'end to 
year end. . ; . " ■ — V*- 

In general, neither of the above conditions will be met and there will 

^consequently., fee ; accounting^ uncertainties. Similar problems will arise if a 
.customer changes supplier. ^ t hrn 

Ap object oiVcye pr^s^rxt invention * s tc ?;. deviate suqh problems.; ~ . ^ , 

Referring^ Figure., 2 ^.thf fjcrangengjant shown cpiTipnses^an.electromechanical 
''Economy 7",me,ter t of the type already in use in many domestic installations. It 
comprises^ conveqtiqnal. Ferraris wheel 10 couple^ to a mechanical drive train 
11 Y^ich caa be switched, by a,switch,12 between- two mechanical registers 13 
and 17. As shown, switch 12 is in a, position in which ihe drive train.'. 11 is 
switched to register 13, and therefore only increments this register as electricity 
is consumed by the consumer.. ^ m , !r 
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■ 'fSwitcferlS-.-ris {controlled.: ,by a radio telesvvitcboreceivera;15 :nnodule which 
incorporates a -microprocessor arrangement 1& whose* input is coupled^ to the 
output of a radio receiver 19. Module 15 includes a local clock (not shown). 

A remote control unit comprising ^a radio transmitter 16-transmits t98kHz radio 
signals to aft the "company's receiver modul§s, -the signals 'caffyiflgigroup codes 
which are recognised by receiver^' 15- programmed 'with the appropriate^ group 
information and tarrying portions 6f control data ! aSsocialed-with tile-respective 
group codes for implementation by receivers 15 'of the ^ appropriate ^foup. Such 
control data is used to control the operation of module 15 shown in Figure 2 so 
that* switch- 12 svfctch^s between register 13 arid register^ 4^at midnight^on the 
: last day of each financial quarter;- l^g? March 31st, a J^e^30th;^pfember 30th 
arid December 31st: Trt ofd^ toP^ t3 can be 

labelled with its associated noh*Wdjabeht^ &nd r Q3) and 

register! 4 carv b6 v label led r \Mth 6 its^ associatid : (hofr^djaefent) financial garters 
Q2 arid Q4): /; The V^gisters^lS' artd"*'i^^8an :: be las^ociated r with the 
appropriate quarter in any other r suit^ble mariner 0 - e e:<j: ? the ctirreftify non- 
incrementing register (which is : to* be rtead p by^^ be 
indicated by a "READ" printer on sWitch 12: : : ^ J * " ' '• Vo. f r 

Alternatively "or addftionally/ the transmitted radio signal m^y ! be arranged to 
switch 12 between registers on a specified 'date^ftffl&rr arr 'efetfridty supplier 

"changes. V:/ ~ ; " ; - '■ " ' - ? '- * ,f,| "- ,: ~ :: ' - 
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As an alternative ttfmodale-'l 5, *a timer 17 generating date information may be 
arranged to generate the' appropriate switching signals at appropriate-dates. 

Referring to Figure 3, the arrangement comprises an electricity meter 1 which 
integrates the power consumed bytthe cpnsumer to generate an output signal 
indicating* the -running, total >of "unit&VXkWh) of electricity consumed by the 
consujmer and , supplied iby.vtbe ^electricity company! ?For example, the meter 1 
couldseomprise circuitry for-multiplying the instantaneous -current and voltage 
and integrating ^he-rproduiet over time; . * . : - 

TnejDutputtsjgnalJsJed yja-.an electronic switching device 8 to a first register A 
of a re^ister.a^angement 3> A-^mtng^circuit ? sends^a -first switching.; signal daily 
40 switc^^e-wjpen^^^oftrpealC pefipdr^egjr^.^wtiich causes the.output of meter 
..1J&,be fe50gdfd^s^njnp/|3g.^qtaM9 A'-SSPR^ 5 When the "pffrpeak" 

.periodjends, tin3ej b Z.|^nc|& a ; .se^nd>sic^l4Q.sw^ the output 

signal .jo/j-rjieter J itq^gg^ter^ v^ose^cxinterits.-have -in the.. meantime,, been 
retaiped-by suitable me^rpon/. circuiJry L (not shown). Thus register 4 accumulates 
a runnuaajptal jotfoff^eak'^electricity consumption, and register 5 accumulates a 
running total of "off-peak" electricity cops,umption. in kilowatt- hours. 

,,At ...midnight, at the end of. ^ quarterly ,accQunting £ period, , timer 2, sends a third 
signal -,to~swjtch 8, which switches the, output signal. of meter^l from "off-peak" 
register 5 to a further "off-peak" register 7. When that "off-peak" .period ends, 
the timer 2 diverts the output of meter 1 to a further non-off peak" register 6 and 
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"off-peak" and "peak" cbrfsumption is henceforth recorded in registers 7 and 6 
respectively. * M 1 1 : j v ~ 

In -the meantime, a meter reader visits tfie v prfemtees and^reads the : non-off-peak" 
ahd^ "off-peak" consumption reborded in' registeris 4 and-5 respectively and the 
electricity supplier can then obtain the toraJ'conSufrtptiortr fn the last completed 
accounting period of "off-peak" and "peak" electricity ?by« adding .the relevant 
figures read at different consumers' premises. Alternatively, in some cases this 
data could be obtained by means-of a remotely-generated interrogation signal S 
which could be transmitted e.g: over a^ telephone fine3afnd"cause::the data to be 
transmitted back via the telephone line. 

Wheh the next accounting period ends the timSN2 sends " a : farther signal to 
switch 8' 1 which' freezes TegistefS^^artd-y.^clfears' registess^and 5 arid causes 
ll peak" electricity consumption to be recorded once again in register 4 and "off- 
peak" consumption to be recorded once again in register 5, as initially described. 

The above cycle is then repeated. 

Thus it will be apparent that the register arrangement 3 always records 

a) the total "peak" and "off-peak" consumption in the previous 
accounting period 



r ,b),, ther running tptaj^peakvand u gff-p#ak" ■Qpn,sun[iption in. f the. current 
accounting period. . ;. 

The above information; is preferably displayed on, f a visual . display, but may, 
additionally or alternatively,- be<stored purely electronically for downloading via a 
suitable connection.^© .an electronic reader carried ; by the meter reader who 
•visits the premises. ; ..o' i , > 

It will be. apparenMhat the above apparatus can be easily modifjed.to recprd s the 
rconsurrtpliorrof othec utilities such-as water and gas, , - 

Furthermore it may be feasible to switch between registers only at the end of 
each^financiafciryear rather, than et-thej end- qf each quarter if, this produces 
. :suffiGtelnbinfomwtiPJifefi»r the^na.nc«KWPQrt of the utility .concerned. - 



u 
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CLAIMS ' l T ; " " ^ " ; f 

1. A utility metering arrangement comprteiriig utilfty*m : e\e?ingrm6ans arranged 
to meter accumulated consumption of the utility, register means arranged to 
register the current accumulated consumptldh df the utility, anci switching means 
coupled between said metering^ means and register trreahi, 'said register means 
having a plurality of registers, 'a first one of said regis;teris being arranged to 
record the total consumption accumulated during a fir^st 'accounting period and a 
second one of said registers being arranged to record the running total 
consumption b4ing accumulated during a second acdo^hVing period immediately 
following said first adcbDntihg pferiod, said switching miaris being arranged to 
switch said signal between said registers'^Hhb £nd ;r 6? sard r; first 'Recounting 
period in response to a received date signal. 

2 A utifify meteKrYg arfaris/e'ttieWt ^cbbftlihg tdr dfeim' 1 ! further comprising 
local timirig ni&anS^^ ^h : aiy^tH6 ! siinal dptionally 

indicating time in addition to the date. 

3. A utility metering a ! rtangertrient^acco]"cfing : to 74 Sla"i : nrv t'fiirthier^FTiprising 
remote signalling means arranged to transmit the date'sigria! tcr said switching 
means, the signal optionally indicating time in addition to the date. 
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4. A utility metering arrangement according to any preceding claim wherein 
said register means is arranged to display simultaneously the accumulated 
.consumption receded by $aipi;st and second registers. 

5.. ..A.utility metenng arrangement according to any preceding clairn wherein 
said register means,.AJrther : comprises m^ans additional registers arranged to 
record .. accumulated - off-peak . consumption during said first and second 
accounting period^.pespectively. . - 

6, ^. : A utility .metering, arrangement, according, to a/iy preceding claim wherein 
,sajd register mejns js/esgpnsige to an ^interrogation signal,. to download the 
. conlen^of^t^ast^ne register, r , ; ^ 



7. A utility metering arrangement according to Claim 6, further comprising 
. TB^e^r^mn^ao? ^ggeg jfcflSBWft ^interrogation signal and 

; .means-fpr ;i transn^^9g said r^gister^pje^its to ^ remote, lpcatipr|, , ;;c 

8. A utility metering arrangement according to any preceding claim wherein 
, said uWity petering means j^^iranged ^ of 
. .electricity, gas or s water. _ . ; b • & • 

g. a utility metering arrangement according to any preceding claim which is 
associated with an installation having a capacity of supply of 100A or less. 
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10. A utility metering arrangement substantially as described hereinabove 
with reference to Figure 1 or Figure 2 of the accompanying drawin^sr 
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